Differences in the incorporation of L- and DL-Amino acids into renal tubular cells. An autoradiographic study.
The cytoplasmic uptake of 3H-L-leucine and 3H-L-proline by hepatocytes and cells of the proximal and distal convoluted and of the collecting tubules of the kidney was compared with that of 3H-DL-leucine and 3H-DL-proline in an autoradiographic study. 34 male white Sprague-Dawley rats were killed 1, 2, 6, and 24 hours after the intraperitoneal injection of these amino acids. The rate of incorporation of 3H-L-leucine in the liver and in the renal tubules, as judged by the number of silver grains counted, was about twice that of 3H-L-proline. In the tubules of the kidney the intensity of labelling progressively declined from the proximal convoluted to the collecting tubules. When the two 3H-DL-amino acids were used, almost identical rates of incorporation were found in the liver as well as in the kidney. The only exception was the pars recta of the proximal tubule: Here there could be found an unusually high uptake of 3H-DL-proline. The values were not only higher than those found for the uptake of 3DL-leucine in this particular segment, but they also surpassed those due to 3H-DL-proline and 3DL-leucine in the other parts of the renal tubules, as well as in the liver. The conspicuously high labelling seen in the pars recta after the injection of 3H-DL-proline suggests that there is present in the cells of this segment a d-amino acid oxidase, which may be relatively specific for D-proline. The possibility is considered that this enzyme may participate in a detoxifying function of the pars recta.